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$EVWUDFW
7KHGHPDQGIRUUDSLGXVHRI,QWHUQHWKDVLQFUHDVHGPDQ\IROGVLQGLVWULEXWHGHQYLURQPHQWV,WLVHDV\IRUWKH
FXVWRGLDQRIWKHGLJLWDOGDWDWRWUDQVIHULPDJHVRIFODVVLILFDWLRQDFURVVFRPSXWHUVYLDLQWHUQHW7KHLQIRUPDWLRQ
WUDQVPLWWHGLVQRWVHFXUHG&RQYHQWLRQDOHQFU\SWLRQDQGGHFU\SWLRQDOJRULWKPVDUHYXOQHUDEOHIURPWKHWKHIWV
RI WKHGLJLWDOGDWDDQGGRQRWSURWHFW WKHGDWDIURPFRS\LQJDIWHU WKHGDWD LV WUDQVPLWWHG7KHGDWDSURQH WR
FRS\ULJKW WKHIWV VKRXOG EH SURWHFWHG DJDLQVW PDQLSXODWLRQ PLVXVH DQG VHFXULW\ EUHDNV )LUVW WKH LPDJH LV
FODVVLILHGXVLQJPD[LPXPOLNHOLKRRGFODVVLILFDWLRQDQGIX]]\PRGHO6HFRQGIRUWUDQVPLVVLRQZLWKFRS\ULJKW
LQIRUPDWLRQLPDJHLVVHFXUHGE\LPDJHELWGHSWKSODQHGLJLWDOLPDJHZDWHUPDUNLQJ,QWKLVPHWKRGLPDJHLV
UHDGDQGVHSDUDWHG LQWRQELWSODQHV7KHDFFXUDF\ LV WHVWHGXVLQJYLVXDO LQWHUSUHWDWLRQDQGDVVHVVPHQW7KH
DSSOLFDWLRQ RI WKLV PHWKRG LV LGHQWLILFDWLRQ RI RZQHUVKLS FODLP RI RZQHUVKLS RQOLQH WUDQVDFWLRQ GLJLWDO
FRQWHQWDXWKRUL]DWLRQILOHUHFRQVWUXFWLRQ7KLVPHWKRGLVUREXVWDJDLQVWLQWHQWLRQDODQGXQLQWHQWLRQDODWWDFNV
RIPDOLFLRXVXVHUV

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,QWURGXFWLRQ
1RZDGD\VGLJLWDOZDWHUPDUNLQJYLVLEOHDQGLQYLVLEOHLVLQFXUUHQWUHVHDUFKRILQIRUPDWLRQVHFXULW\
IRU DGGLWLRQ RI LPSHUFHSWLEOH LQIRUPDWLRQ VXFK DV KLGGHQDXWKRU RU FRS\ULJKW ORJR LQIRUPDWLRQ
:DWHUPDUNLQJFRXOGDOVREHXVHGLQPXOWLPHGLD,QGLJLWDOGDWDZDWHUPDUNLQJWKHFRQWHQWRI WKHGDWD LV
LQVHUWHG DV D VLJQDO ZLWKRXW DIIHFWLQJ WKH YLVXDO TXDOLW\ RI WKH LPDJH IRU GDWD VHFXULW\ ,Q GLJLWDO
ZDWHUPDUNLQJZKHUHWKHLQIRUPDWLRQLVKLGGHQDVZDWHUPDUNLQYDULRXVNLQGVRIGLJLWDOPHGLDVLVWHUPHG
DV FRYHUZRUN%XW WKHKLGGHQLQIRUPDWLRQ FDQQRWEH H[WUDFWHGE\ WKHPDOSUDFWLWLRQHUV HDVLO\ E\ DQ\
QHJDWLYH PHDQV ,WV PDMRU DSSOLFDWLRQ LV GLJLWDO GDWDEDVH FRQWHQW LQWHOOHFWXDO SURSHUW\ ULJKWV ,W FDQQRW EH
DXWKHQWLFDWHG E\ WKH WKLUG SDUW\ RU DJHQF\ GHSDUWPHQW %XW VRPH+LGGHQ YLVLEOHZDWHUPDUNV  PRVW
LQYLVLEOH ZDWHUPDUNV DUH+LGGHQ 6HFXUH VSUHDG VSHFWUXP ZDWHUPDUNLQJ LV GHVFULEHG IRU PXOWLPHGLD
ZDWHUPDUNLQJ HQFU\SWLRQ DOJRULWKP LV HODERUDWHG IRU WDUJHW LPDJH FODVVLILFDWLRQ EDVHG RQ WKH ELRORJLFDO
IHDWXUHV)RULQIRUPDWLRQVHFXULW\DQGDFFHVVFRQWUROUREXVWELRPHWULFLPDJHZDWHUPDUNLQJILQJHUSULQWDQG
IDFH WHPSODWH SURWHFWLRQ LV H[SODLQHG 7KH TXDOLW\ RI WKH LPDJH FRXOG EH DVVHVVHG E\ HUURU YLVLELOLW\ WR
VWUXFWXUDO VLPLODULW\ ,Q 6SDWLDO 'RPDLQ :DWHUPDUNLQJ PHWKRG WKH /HDVW 6LJQLILFDQW %LW /6% LPDJH
UHSODFHV WKH OHDVW VLJQLILFDQW ELWV RI SL[HOV VHOHFWHG WR HPEHG WKH LQIRUPDWLRQ )HDWXUH H[WUDFWLRQ DQG
&ODVVLILFDWLRQRIWKHGLJLWDO LPDJHVSRVVHVVHVFXUUHQWIHDWXUHVRQWKHHDUWK,QWKHIX]]\EDVHGFODVVLILFDWLRQ
IHDWXUH LV DVVLJQHG WR D FODVV ZKLFK KDV KLJKHVW GHJUHH RI PHPEHUVKLS $XWRPDWLF IX]]\ FOXVWHULQJ XVLQJ
PRGLILHGGLIIHUHQWLDOHYROXWLRQFDQEHXVHGIRULPDJHFODVVLILFDWLRQ$QRWKHU(QVHPEOHPHWKRGIRUVSHFWUDO
VSDWLDOFODVVLILFDWLRQRIXUEDQDUHDVLVXVLQJK\SHUVSHFWUDOGDWD$PXOWLUHVROXWLRQPRGHOOLQJDSSURDFKFDQEH
XVHG IRU VHPLDXWRPDWLF H[WUDFWLRQ RI VWUHHWV IRU PDSSLQJ RI XUEDQ DUHDV  $ IX]]\ FOXVWHULQJ EDVHG
VHJPHQWDWLRQV\VWHPLVXVHGDVDVXSSRUWWRGLDJQRVLVLQPHGLFDOLPDJLQJ(IILFLHQWIX]]\FOXVWHULQJFDQEH
XVHG IRUPXOWLVSHFWUDO LPDJHV H[WHQVLYH UHVHDUFK LV JRLQJRQ LQ WKH ILHOGRI IX]]\ FODVVLILFDWLRQ WR VROYH
YDULRXV SUREOHPV RI FODVVLILFDWLRQV )X]]LQHVV LV EHLQJ XVHG DV WKHRU\ LQ VROYLQJ WKH SUREOHPV RI IX]]\
FODVVLILFDWLRQ)X]]\ FODVVLILFDWLRQ LV XVHG LQ YDULRXV DSSOLFDWLRQV VXFK DV ODQG XVH FODVVLILFDWLRQ K\GUR
JHRPRUSKRORJ\LPDJHFODVVLILFDWLRQWHPSHUDWXUHVHWWLQJHWF
7KHRXWSXWQHHGVWREHVHFXUHGEHIRUHLWLVWUDQVPLWWHGRQWKHGLJLWDOPHGLD7KH%LWSODQH'LJLWDO,QYLVLEOH
ZDWHUPDUNLQJ LV XVHG KHUH WR SURWHFW WKH FODVVLILHG LPDJH RXWSXW 7KLV GDWD FRQWDLQV JRYHUQPHQW GDWD IRU
SODQQLQJ,Q'LJLWDOZDWHUPDUNLQJWKHFODVVLILHGLPDJHDQGWKHZDWHUPDUNLPDJHLVHPEHGGHGWRIRUPFRGHG
LPDJH7KHQHZLPDJHZLWKZDWHUPDUNLVXVHGIRUWUDQVLWLRQIURPVRXUFHWRWKHGHVWLQDWLRQORFDWLRQYLDGLJLWDO
PHGLD*HQHUDOXVHUVRIWKHLPDJHGRQRWNQRZWKDWWKHLPDJHLVZDWHUPDUNHGRUQRW,QSURWHFWHGIRUPDWWKH
LPDJHLVWUDQVPLWWHGIURPRQHORFDWLRQWRDQRWKHU
1.1. Requirement for Classification 
7DEOH'HWDLOVRIWUDLQLQJGDWDLPDJHU\
,PDJH &ODVVLILFDWLRQ
LPDJH
&ODVVLILHGRS
LPDJH
:DWHUPDUN
LPDJH
%DQGV 5*%1,5 5*% 5*%
6L]H 0% .% .%
:LGWK 3L[HO 3L[HO 3L[HO
+HLJKW 3L[HO 3L[HO 3L[HO
'DWDW\SH ELW ELW ELW
)RUPDW 
SQJ
 
SQJ
 
SQJ

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1.2. Methodology of secured watermarking and classification algorithm  








)LJ)ORZFKDUWRI0HWKRGRORJ\RIVHFXUHGZDWHUPDUNLQJDQGFODVVLILFDWLRQ
0HWKRGRORJ\
x $FTXLVLWLRQRI,QSXWGLJLWDOLPDJH,QSXWLPDJHLVDFTXLUHGIRUWHVWLQJDQGH[SHULPHQWVLVRIKLJK
UHVROXWLRQLPDJHIRUFODVVLILFDWLRQRIVWUHHWV)RU'LJLWDOZDWHUPDUNLQJFODVVLILHGRXWSXWLPDJHLVFRQYHUWHG
WRJUD\VFDOH6LQJOHEDQGLVDOVRFDQEHH[WUDFWHGIRUXVLQJDVLQSXWLPDJHLQGLJLWDOZDWHUPDUNLQJ
DOJRULWKP
x ,PDJHGDWDFRUUHFWLRQVLWLQYROYHVHQKDQFHPHQWRILPDJHE\UDGLRPHWULFFRUUHFWLRQV5DGLRPHWULF
FRUUHFWLRQLQYROYHVUHPRYDORIDWPRVSKHULFDQGFRORUFRUUHFWLRQVVXFKDVEULJKWQHVVDQGFRQWUDVWHWF
x ,QWHJUDWLRQRI'DWD7KHGDWDLVFRQYHUWHGWRJUD\VFDOH7KHVLQJOHEDQGIURPWKHLPDJHLVDOVRH[WUDFWHG
x &ODVVLILFDWLRQRI,PDJH)RUFODVVLILFDWLRQ0D[LPXPOLNHOLKRRGDQGIX]]\LVXVHG&ODVVHVDUHKLJKZD\
VWUHHWURDGFOD\URDGVEXLOWXSYHJHWDWLRQDQGFDQDO7KHRXWSXWLPDJHLVUHTXLUHGWREHFRQYHUWHGWR
WLIISQJMSHJIRUPDW
x )X]]\,QIHUHQFHV\VWHP7KHRXWSXWVXVH*DXVVLDQIXQFWLRQIRUPHPEHUVKLSIXQFWLRQGHILQLWLRQ0HDQDQG
VWDQGDUGGHYLDWLRQLVXVHGIRUGHILQLQJ*DXVVLDQPHPEHUVKLSIXQFWLRQ
x 5HVXOW7KH0/DQG)X]]\FODVVLILFDWLRQJHQHUDWHVWKHFODVVLILHGLPDJHZLWKWKHIHDWXUHFODVV+LJKZD\
6WUHHWURDGVFOD\URDGV9HJHWDWLRQ&DQDODVVKRZQLQILJXUHEHORZ


)LJ0HPEHUVKLSIXQFWLRQVDVLQSXWWR)X]]\,QIHUHQFHV\VWHP
,PDJHGDWD FRUUHFWLRQV
,QWHJUDWLRQRIGDWD
$FTXLVLWLRQRIGLJLWDOGDWD
3L[HOEDVHGLPDJHFODVVLILFDWLRQ
)X]]\UXOHEDVHGFODVVLILFDWLRQ 5HVXOWV
&RQFOXVL
RQ
,PDJH%LWGHSWKSODQH 'LJLWDOZDWHUPDUNLQJ
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x ,PDJHELWGHSWKSODQHGLJLWDOZDWHUPDUNLQJ$&ODVVLILHGLPDJHLVHPEHGGHGZLWKWKHGLJLWDOZDWHUPDUN)LJ
EXVLQJQODVWELWSODQHRIERWKWKHLPDJHV,PDJHLVRIELWGHSWK)URPWKHGHSWKSODQHVRIERWKLPDJHV
ODVWELWSODQHVDUHUHSODFHGZLWKWKHILUVWELWSODQHVRIWKHRULJLQDOLPDJH,QWKLVPHWKRGORZHVWELWSODQHLV
FRQVLGHUHGIRUUHSODFLQJ
,PSOHPHQWDWLRQVWHSV
7UDLQLQJVDPSOHVLPDJHVDQGFODVVLILFDWLRQDOJRULWKP
,QSL[HOEDVHGDOJRULWKPFODVVHVDUHPDSSHGDQGLWLVDSURFHVVLQGLJLWDOFDUWRJUDSK\>@

6WUHHW5RDG

+LJKZD\

&OD\5RDGV

%XLOWXS

9HJHWDWLRQ

&DQDO
)LJ7UDLQLQJVDPSOHVLPDJHVIRUFODVV6WUHHW+LJKZD\&OD\URDGVFRXUWHV\056$&

7DEOH5HVXOWVRIFODVVLILFDWLRQ





7KHWUDLQLQJVDPSOHVIRUKLJKZD\VWUHHWURDGFOD\URDGVEXLOWXSYHJHWDWLRQDQG+LJKZD\6WUHHWURDGV
FOD\URDGV9HJHWDWLRQ&DQDO0LQLPXP0D[LPXPVWDQGDUGGHYLDWLRQPHDQDUHVKRZQLQVWDWLVWLFV WDEOH
(UURUPDWUL[FDQEHJHQHUDWHGWRILQGWKHDFWXDOFODVVLILHGSL[HOVDQGWKHRULJLQDOSL[HOV7KHFODVVLILHGRXWLV
GLVSOD\HGLQILJXUHEHORZ7KHZKLWHFRORUVKRZVWKHEXLOWXSDUHDV7KHEODFNFRORUVKRZVWKHFDQDODQG
ULYHU7KHJUH\LVKFRORUVKRZVWKHVWUHHWURDGVDQGVPDOOHUURDGVLQZLGWKWKDQWKHODUJHUURDGV7KHOLJKWJUH\
FRORUVKRZVWKHYHJHWDWLRQLQWKHXUEDQDUHDV







)LJ5HVXOWRIFODVVLILFDWLRQ
$OJRULWKP Highway (%) Street(%) Clay Road (%) Builtup (%) Vegetation (%) Canal (%) 
0/SL[HOV      
)X]]\EDVHGSL[HOV      
'LIIHUHQFHSL[HOV      
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Algorithm for process of classification and rule definition:,QWKHDERYHFODVVLILFDWLRQIRUFOD\URDGEXLOW
XSYHJHWDWLRQFDQDOUXOHDUHGHILQHG
x &UHDWHPHPEHUVKLSIXQFWLRQVIIRUHDFKFODVV
x 0HPEHUVKLSIXQFWLRQLV*DXVVLDQDVLWXVHVPHDQDQGVWDQGDUGGHYLDWLRQIRUQRUPDOLVHGGLVWULEXWLRQ
x 7KHQDPHVRIWKHPRGHODQGQDPHVRIWKHPHPEHUVKLSIXQFWLRQVDUHJLYHQ
x )RUHDFKFODVVWKH5HG*UHHQ1,5PHPEHUVKLSIXQFWLRQVDUHDVVLJQHG
x 7KHEDQGVDUHDVVLJQHGUXOHDV5HG I*UHHQ I1LU IRXWSXW 6WUHHWURDGV
x 6LPLODUO\%DQGVDUHDVVLJQHGIRURWKHUFODVVHV
x 7KHVXUIDFHYLHZLVJHQHUDWHG
7KHRXWSXWYDULDEOH+LJKZD\6WUHHW&OD\URDG%XLOWXS9HJHWDWLRQ&DQDO7DEOHVKRZVWKHVWDWLVWLFVRI
RIFODVVLILHGSL[HOV
3.3. Bit depth Plane Digital watermarking : Algorithm for implementation of Digital watermark in classified 
image. 
x &RYHUW,QSXWLPDJHWR*UD\VFDOHRUH[WUDFWRQHEDQGLILWLVFRORULPDJH
x &RYHUW,QSXWZDWHUPDUNLPDJHWR*UD\VFDOHRUH[WUDFWRQHEDQGLILWLVFRORULPDJH
x 6HSDUDWH2ULJLQDO,QSXWLPDJHLQWR³Q´GLVWLQFWELWSODQHVZKHUH³Q´LVQXPEHURISODQHV
x 6HSDUDWH,QSXWZDWHUPDUNLPDJHLQWRQGLVWLQFWSODQHVZKHUH³Q´LVQXPEHURISODQHV
x )LQG RXW WKH OHDVW VLJQLILFDQW ELW LPDJH DQGPRVW VLJQLILFDQW   ELW LPDJH LQ RULJLQDO FODVVLILHG LPDJH
&RQVLGHUWKHORZHVWELWSODQHZKLFKZKHQHPEHGGHGLVH[WUDFWHGIURPWKHRXWSXWLPDJHZLWKRXWPXFK
GLVWRUWLRQLQWKHTXDOLW\
x )LQGRXWWKHPRVWVLJQLILFDQWELWVDQGOHDVWVLJQLILFDQWELWLPDJHLQWKHZDWHUPDUNLPDJH
x )LQDOO\UHFRQVWUXFW WKHRULJLQDO LPDJHE\UHSODFLQJWKHODVW LPDJHELWSODQHWR WKHWRSPRVWELWSODQHRI
RULJLQDOLPDJH
x ([WUDFW:DWHUPDUNIURPWKHUHFRQVWUXFWHGLPDJH

,QWKLVPHWKRGRULJLQDOLPDJHLVVHSDUDWHGLQWRQXPEHUVRIELWSODQHV2XWRIWKHVHELWSODQHVLQWKHPRVW
VLJQLILFDQWELWSODQHORFDWLRQWKHGDWDLVPRUHFOHDU7KHRULJLQDOFRQWHQWVWDUWVUHGXFLQJIURPWKHPRVWWRWKH
OHDVWVLJQLILFDQWELWV6LPLODUO\ZDWHUPDUNLPDJHLVVHSDUDWHGLQWRELWSODQHV
/HDVW VLJQLILFDQW ELWV SODQH RI WKH RULJLQDO LPDJH LV UHSODFHG ZLWK WKH PRVW VLJQLILFDQW ELW SODQH RI WKH
ZDWHUPDUN LPDJH $IWHU WKH UHSODFHPHQW RI WKH SODQHV LV GRQH WKDQ WKH LPDJH LV UHFRQVWUXFWHG WR VHH WKH
RULJLQDOLPDJHKLGGHQZLWKWKHZDWHUPDUN7KHVHELWSODQHVFRXOGEHUHSODFHGZLWKDQRWKHUVHTXHQFHRIGDWD
:KHQWKHRULJLQDOLPDJHLVUHFRQVWUXFWHGDIWHUWKDWWKHZDWHUPDUNDOVRUHPDLQVLQWDFWLQWRWKHRULJLQDOLPDJH
7KHVH ZDWHUPDUNV FDQQRW EH VHHQ E\ WKH YLHZHU 7KH RXWSXW LPDJHZLWK ZDWHUPDUN GRHV QRW FKDQJH WKH
FRQWHQWZKHQFRPSDUHG WR WKHRULJLQDO LPDJHZLWKRXWZDWHUPDUN)LJXUHFFDQGF VKRZV LQYLVLEOH
ZDWHUPDUNHG LPDJH7KH ZDWHUPDUNHG RXWSXW LPDJH LV DOPRVW VLPLODU WR WKH RULJLQDO LPDJH ZLWK KLGGHQ
LQIRUPDWLRQ>KWWSHQZLNLSHGLDRUJZLNL@ZKLFKUHWDLQV WKHFRQWHQWV7KHWKLUGSDUW\DJHQF\FDQQRWFURSWKH
ZDWHUPDUNDVLWLVSRVVLEOHLQYLVLEOHZDWHUPDUNLQJ:DWHUPDUNZKLFKDUHLQYLVLEOHFDQQRWEHDWWDFNHGDVLWLV
PXFKUREXVWWKDQWKHYLVLEOHLPDJHRIZDWHUPDUN7KHTXDOLW\DQGLGHQWLW\RIWKHLPDJHGRHVQRWVKRZPXFK
GLIIHUHQFH,WKDVPRUHLQIRUPDWLRQVHFXULW\DQGVDIHW\
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5HVXOW	$QDO\VLV








,Q ILJXUH D E WKH LQSXW UHPRWH VHQVLQJ LPDJH LV FODVVLILHG DQG ILQDO RXWSXW LV VKRZQ LQ E 7KH
([WUDFWHGLPDJHVKRZVWKHZDWHUPDUNE\YLVXDODVVHVVPHQWDQGLQWHUSUHWDWLRQZKLFKZDVHPEHGGHGLQWRWKH
RULJLQDO LPDJH 7KH TXDOLW\ RI WKH ZDWHUPDUN LV VOLJKWO\ GHJUDGHG ZKLFK GRHV QRW KDYH LPSRUWDQFH 7KH
VLPLODULW\EHWZHHQ WKHRULJLQDODQGH[WUDFWHGZDWHUPDUNSOD\VDYLWDO UROH LQ LGHQWLI\LQJZKHWKHU WKHRXWSXW
JHQHUDWHGLVRULJLQDORUQRW)LJXUHDDDLPDJHLVZDWHUPDUNHGZLWK)LJXUHEEEDQGILQDO
LPDJHZLWKZDWHUPDUNHPEHGGHG LV VKRZQ LQ ILJXUHFFFZLWK WKHH[WUDFWHGZDWHUPDUN IURP WKH
UHFRQVWUXFWHGLPDJHLQILJXUHGGG)URPUHVXOWRIFODVVLILFDWLRQLQWDEOH)X]]\VKRZVRI
SL[HOLQKLJKZD\FODVVIRUVWUHHWVDQGIRUFOD\URDGV7KHUHLVDQLQFUHDVHLQFOD\URDGVDQG
KLJKZD\ SL[HOV GXH WR VHSDUDWLRQ RI SL[HOV LQWR DSSURSULDWH FODVV 7KH '1 YDOXHV FRXQWV DUH WDNHQ LQWR
FRQVLGHUDWLRQIRUVWUHHWIHDWXUHVDQGFRPSDUHGWRRULJLQDOSL[HOVLQWKHLPDJHIRUVDPSOHIHDWXUH7KH7DEOH
VKRZVSHUFHQWDJHRISL[HOV6HFRQGIRUFKHFNLQJWKHDFFXUDF\RIWKHH[WUDFWHGLPDJHVRIWKHRULJLQDODQGWKH
ZDWHUPDUNHGLPDJHHTXDWLRQLVJLYHQ
Sim ( *.X) = 


XX
XX
                   (1)
,QHTDERYH³;´IRU,QSXWLPDJHDQG³;´,PDJHH[WUDFWHG>@$VXLWDEOHYDOXHRIWKUHVKROGFDQEH
VHWWRGHWHFWWKHRULJLQDOZDWHUPDUN7KHH[WUDFWHGPHVVDJHVLPLODULW\LVFKHFNHGZLWKUDQGRPZDWHUPDUN
LPDJHVLQFOXGLQJWKHRULJLQDOZLWKWKHDERYHIRUPXODDQGDOVRZLWKWKHYLVXDODVVHVVPHQWDQGLQWHUSUHWDWLRQ
7DEOH3HUFHQWDJHRISL[HOV
0HWKRG &ODVVLILHGSL[HOV 0LVFODVVLILHGSL[HOV 7RWDO
0/   
)X]]\   


)LJ D &ODVVLILHG ,QSXW
,PDJH

)LJ E :DWHUPDUN ,QSXW
,PDJH

)LJ F 5HVXOW RI
5HFRQVWUXFWHG,PDJH

)LJG([WUDFWHG
:DWHUPDUNIURP
5HFRQVWUXFWHG,PDJH


)LJD,QSXWUHPRWHVHQVLQJLPDJH

)LJE&ODVVLILHGRXWSXWLPDJH
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)LJ D &ODVVLILHG ,QSXW
,PDJH

)LJ E :DWHUPDUN ,QSXW
,PDJH

)LJ F 5HVXOW RI
5HFRQVWUXFWHG,PDJH

)LJ G ([WUDFWHG
:DWHUPDUNIURP
5HFRQVWUXFWHG,PDJH

)LJ D &ODVVLILHG ,QSXW
,PDJH

)LJ E :DWHUPDUN ,QSXW
,PDJH

)LJF5HVXOW RI
5HFRQVWUXFWHG,PDJH

)LJG([WUDFWHGZDWHUPDUN
IURP5HFRQVWUXFWHG,PDJH

&RQFOXVLRQ
)URPWKHDERYHUHVXOWV LW LVFRQFOXGHGWKDWWKHGDWDRZQHUVKLSVHFXULW\RIVWUHHWLPDJHRIFODVVLILFDWLRQ
XVLQJ,PDJHELWGHSWKSODQHGLJLWDOLPDJHZDWHUPDUNLQJLVUREXVWWHFKQLTXHFRPSDUHGWRRWKHUWHFKQLTXHVRI
WKH LPDJH GDWD VHFXULW\ 7KLV PHWKRG LV WHVWHG ZLWK WUDGLWLRQDO PHWKRGV RI HQFU\SWLRQ GHFU\SWLRQ DQG
FU\SWRJUDSK\VWHJDQRJUDSK\7KLVPHWKRGFRXOGEHXVHIXOWRPDQ\DSSOLFDWLRQVRILPDJHFODVVLILFDWLRQDQG
GDWD VHFXULW\ )X]]\ LQIHUHQFH V\VWHP ),6 PRGHO FDQ EH XVHG IRU HYDOXDWLRQ RI QXPEHU RI SL[HOV 7KH
FODVVLILFDWLRQLPDJHUHTXLUHVFRYHULQJODUJHUDUHDVVXFKWKDWWKH*DXVVLDQIXQFWLRQWDNHVLQWRDFFRXQWRIDOOWKH
SL[HOVUDQJHWRVHOHFWSDUWLFXODUIHDWXUH)RUGDWDVHFXULW\GLJLWDOZDWHUPDUNLQJXVLQJELWGHSWKSODQHWHFKQLTXH
FDQ EH VDWLVIDFWRULO\ XVHG IRU WUDQVPLVVLRQ RI FODVVLILHG LPDJH LQWR ODQG IHDWXUH FODVVHV LQ UHPRWH VHQVLQJ
LPDJH7KLVPHWKRGPDLQWDLQVWKHRULJLQDOLW\RIWKHLPDJHDVORQJDVLWLVRQWKHLQWHUQHW7KHRULJLQDOLW\RIWKH
GDWDLVPDLQWDLQHGLVFRQVLGHUHGZKHQLWLVXVHGE\WKLUGSDUW\DJHQF\7KLVPHWKRGFRXOGEHWHVWHGRQYDULRXV
RXWSXWVRIWKHVWUHHWLPDJHFODVVLILFDWLRQRIKLJKUHVROXWLRQLPDJHVZLWKVHYHUDOGDWDIRUPDWV7KHVL]HRIERWK
WKHLPDJHVUHTXLUHGWREHVDPHVL]H&DQZRUNRQGLIIHUHQW)LOHVL]HVDQGIRUFRORULPDJHV

$FNQRZOHGJHPHQWV
7KHDERYHUHVHDUFKZRUNLVVXSSRUWHGE\0DKDUDVKWUD5HPRWH6HQVLQJ$SSOLFDWLRQ&HQWUH$XWKRULV
WKDQNIXOWR0DKDUDVKWUD5HPRWH6HQVLQJ$SSOLFDWLRQ&HQWUHIRUDOORZLQJGRLQJRXUUHVHDUFKZRUN
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